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UPPER YGKO?'J DRAINAGE FALL CHliM STl.'DIES 

.::mroduction 

Fall chum salmon are unique stocks of ch um salmon which are distin
guished from summer chum by: (1) later river entry and spawning dates; (2) 
utilization of upriver spawning areas and (3) larger size; All of the known 
fall chum spawning areas in the Yukon drainage are located upstream of the 
mouth of the Tar.ana River {Figure 3}. In most instances fall spawning areas 
are believed to be affected by upwelling ground water, generally maintaining 
winter water temocratures above 34° F.. 	 . 

In 1974 over 305, 000 fall chums were taken in the Yukon drainage by 
commercial and subsistence fishermen. Although fall chums have comprised 
an increasingly important portion of the totc1 Yukon River salmon catch, very 
little information regarding their life history, abundance, end distribution wcs 
available before 1972. In 1972 and 1973 several important spawning areas 
were located in which the numbers of spawning fall chums were estimated. 
An intensive study 'Nas begun in 1973 or. the Delta River fall chum population 
which provided information on life history and physical characteristics of the 
spawning a rec. In 19 7 4 aerial survey coverage was extended to all known 
nnrl .suspeGterl spC1wning arFas and the Delta River st1.1rlies w?.rt" continuP.d. 

The uujeclivt:l::i of Ll1e 1974. studit::;; were: 

(1) 	 Determine the distribution, a bur.dance, and timing of fall 
chum salmon populations in the upper Yukon drainage. 

(2) 	 Compare various methods of estimating the size of the Delta 
River fall chu:n salmon spawning population. 

(3) 	 Determine :he stream residence {life span) of tagged chum 
salmon in ~:i.e Delta River. 

(4) 	 Detennine the age, sex and size composition of the Delta, 
Tanana , Sheenjek, and Tokla t River foll chum populations. 

(S) 	 Determine if th•;?re is a difference in timing of post-spawning 
dieoff between male and female fall chums. 

The Delta River drabs the Alaska Range and empties into the TananJ. 
River just downstre;::im from the Richardson Highway bridge. ThG Delta River 
during the summer is a typiccJ.l glJ.cial st:-ea.m with sil~-1aden v"ater and braided 
chann2 ls. During freeze-up, the surface v:a tcrs grndua lly diminish, eventually 
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cease, and ground water seepage forms the spawning area under study which 
is located in the lower mile cf the floodplain (Figure 12) . During the la st 2 
years, spuwning occurred in three mc=jor channels which consist of J series 
of large, clear shullow pools separated by riffles during October to early May. 
These characteristics make i·: very easy to capture and observe spa•.vning sal
mon. The shallow riffles keep dead and dying salrr:on from drifting out of the 
study area. 

Methods ar.d Materials 

Fall chum salmon were captured approximately 200 feet inside the mouth 
of the Delta River with a 150 foot x 4 foot x 2 inch mesh beach seine. The fish 
were held in the seine while the length from mid-eye to fork of tail was measured, 
sex de terminec, and tags applied. Only silvery 1 healthy fish which 1;vere just 
entering the river were tagge:l. Each salmon we s tagged with a :i um be red red 
Peterson disc tag in the muscular portion of the back, anterior to the insertion 
of the dorsal fin. A scale smear was taken from each of the tagged fish for use 
in the later determination of the age composition of the spawning population. 
Tagged salmon were held for a :ew minutes afte~ tagging to insure they had not 
been injured before release. No tag rewards \vere paid for these fish. 

Tag recoveries were made during a daily intensive carcass s ur-vey of 
the thre~ che.nn.1='1s co!.Tlprising t~e Delt2 River sp2vmin9 'J!"Ound s. I\ recorci. ·:if 
the total number of carcasses by sex and location of recovery -.vas kept each 
day. A log of all tag recoveries was ~.:.::ept by tag number, date, anC. loca:ion of 
recovery. A portion of the carcasses was sampled for age, sex, and size com
position. Spawning success was gauged hy examining the gonads of car:::::.=sscs. 
To avoid rcsampllng, all carcasses were removed from the 'Nater a:id -::hrown up 
on the oorik. 

A sample of unspawned female c!i.urr:s '.va s killed, weighed, a sc0le 
smear taken, and the length frcr-:-1 mid-eye to fork of tail determined. The 
ovaries were removed and preserved in a 30 percent formuldchyde solution :or 
laborator/ examination at a later date. Fecundity was determined volumetrically. 

On O:::::toter 29 and 31 1 near the peak of spawning, two aerial survey 
estimutss vvere made of the Delta River spawr.lng popula.ticn. A hcliocour:'..er 
STOL airc:-aft was used with a :.ii:ferent obsuver for each survey. :·so ::iiolo
gists made estimotes of the spawning population on foot sur\1eys of '.:he Delta 
spo:.vning a rec: on November 1. On I\ove: ml:er 1 aerial p:1otc(]ra pl;s 0£ the ontire 
spavrnins1 ~".rea were token with a Kargl camera \Nith 2 12-inch focal lenr;::tn. l'he 
camerJ wcis mounted in a Cessr.a 180 u.irc:-aft which wus flm.vn at 80 ;-r,ph and en 
alti~'J.:ie of 6JO foet. Kodiak doubl.2 x c:star base film \YJS used. 1\ :::e1'"ies of 
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Figure 12. Delta River fall :hum salmon snawning area, November l, 1974. 
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negatives, with a 10 percent end lap and a 9 inch x 9 inch frame size, were 
produced for each spuwning channel. The scale for the negatives was 1 inch 
equaling S 0 feet. The nega t:.ve s were placed bn a light table and examined for 
the presence of salmon. Counts were made of the number of chums in each 
spawning channel. 

During tag and reco•;~~r'/ operations on the Delta River, water tempera
tures and climatological data. were recorded daily and llmnological dara pericdi
cally. Ryan theroographs w1~re used to obtain continuous temperaturE records 
in all three channels of the Delta River during the st:.idy period. 

Aerial surveys were r:-iade of other known and suspected fall chum spawn
ing areas in the Alaskan portion of the Upper Yukon drainage. A helio-cc;...irier 
aircraft was used to fly most surveys. .A. helicopter was used to fly a sunrey 
of thE Tanana River in the an::a of the Trans-Alaska pipeline crossing. Addi
tional escapement information was received from the Sport Fish Division of the 
Ala ska Department of Fish and Game and the Environment-Canada Fisheries 
Service. Carcass samples 'Nere also taken from fell chum salP.1on spawning 
areas on the Tanana, Tokla t .. and SheenjE k rivers to provide compara tive data 
on age, sex, and size composition. 

Results 

Fall chum salmon began entering the Delta River on October 8 and small 
numbers of live :ish were sUll present on Nove:r.ber 17 when the st"J.dy 'Nas term
inated. 

A total of 403 fall chums was tagged between October 11 and 28 (AppEn
dix Table 15). A total of 2, 2 56 carcasses was recovered from the spawning 
channels and examined for tdgs (Appendix Table 15). A total of 151 tc.gs was 
recovered from carcasses by t:ie S\..:r·1cy crew (Tc ble 16). In addition, eigh~ 
tags vvere either recovered from fishermen or 'NEre found loose in the spa·.v11
ar20. (tag loss, fish k.illec by predators). These tags and f:sh •,vere not inclLdec! 
in :he stream life estimates but were utilized in the population estimate. 

Of the 403 chums ta~jged, 65 wer2 tagged in channel 1, 274 ir.. cl-:i:i:-lnel 
2, and 64 in cha~r.._el .3. A st1bstantial portion of the cl'1ums tagg2d were r:·:J~ 

rGcove rec as carca sse s in the channel where they ·;;ere tagged. Recover:e s 
made i:-i tte other two chanrn;:ls ·.vere 17, 6 and 33 percent for fish tagged i:1 
C l--•n·1·"'ls•-I...~ 1 / ') 0~nr:: " J .l 1 l4, ~ 1 :::)-.I.~ .LA. ~es~ect'"'"'hyJ. (T•tl 0 

-•../,- !-' 1·_._ • 

Sc.sed on dail·/ tag rncoveries from carczisses, the average; strr.::o.D life 
v..ra.s 19, 17, and 19 days respec~i·;ely for c~anncls l, 2, and 3. Tl:e av-3:age 
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Table 16. Full chum salmon tagged and recovered in each Delta River 
channel, 1974. 

Tags applied 

~c. 

Re ccve.:-~e s 1.1 
Che. nr:e 1 1 Channel 2 Channel 3 Total recovered 

>Io. ?ercen: No. Perc..: er: t ~~ J . ~~:cen: :·:=' . ?c ~:::2 r: : 

Channel l 65 24 83.::l s 17.0 29 100.0 

Channel 2 274 6 6 . 0 95 94.0 l 01 100.0 

Channel 3 64 3 14. 0 4 19.0 14 67. 0 21 100.0 

Totals 403 33 22.0 104 69.0 14 9.0 151 100 .0 

Y 	 Does not include 3 predator-killed chums , 1 broken tag, and 4 tags turned in by 
fishermen. 

J 
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stream life for all three channels was 18 days. Male chums he.cl an average 
stream life of 15 days and females 21 days in 1974 (Table 17). 

The seven hundred sixty chums from the combined Delta River cha.:mels 
were examined for age, sex and size, Age classes 31 to 51 were re pre ser..ced 
with age class 31 comprising 54 percent of the sample (Table 18). Male ch:..tm 
composed 63 percent of the above sample. :Male chums composed 51 percent 
of the 2, 256 carcasses exanined for sex only (Appendix Table 16). -:'he aver
age length was 580 mm for males and 570 mm :or females. 

Based on gonad exar~inations of 496 carcasses, 96 percent of the male 
and 95 percent of the female chums were pctrtiaily or completely spent (Tc:ble 
19). An average of 139 egg.s was retained per female. Male carcasses pre
dominated in the d.Jily carca~s surveys from October 13-November 18 and 
females frcm November 9-11' (Figure 13). 

The :fecundity sampl·~ was composed of 18 female chums with an average 
weight of 2.2 kg and an average length of 560 mm. Age classes 31 and 41 \Vere 
represented with age class 31 fish composing 72 percent of the sample. The 
mean fecundity was 1, 886 eggs per female (Table 20). 

Various estimates of the spawning population magnitude are prese:1tcd 
in Table 2l . A Peterson population estimate of 5, 718 was obtained. Peak 
counts resulti!l(] from ReriaJ S1..1rvey!=:, fnot surveys 3nd i?x::iminati:rl of ai::r:!.2~ 
photogra!Jhs ranged from 1,906 (foot survey) to 4,010 (aerial sur.1ey). A :otal 
of 2 ,25t:J carcasses were collected through November 17. 

Climatological and Jimnological data for :he Delta River is prssented 
in Appendix Tables 17 and 18. 

The age, sex and size composition of ~he Delta River tagging sa~ple 
and the Delta, Tanana, Tok.lat and SheGnjck River carcass samples is presented 
in Appencix :'ublo 19. 

The !"8S'Jlts of all the aerial surveys of the upper Yukon drainage are 
presented in >.ppcndix Ta bk: 20. Large spav..rning cor;centra tions o~ :all chums 
were located in the Sheenjek c: nd Ch.:wda lar rivers. 

Discc.s sion 

In 1973 and 1974 chum salmon entered c!-:.:::r;nel 2 approximc.~.eiy lCJ-13 
days later t:-ic.n ths ot:;.er L"v::i channels. This delay ·.vc.s app2rent~y ::Lie to t'.1e 
colder S'J.rfuce 'Nater ri..:noff still present in this chann12l in ee.r2y Octc!.;er (Tras}:y ,· 
i 97 3) . 

- 41 



Tahlc 17 . Strc.:irn life by chan~el 1 Delta River, 1974· 
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Table 18. 	 Age, sex and size composition of fall chum salmon, combined 
carcass tugging ~umple, Delta River, 1974. 

Age Clu ss 

31 41 Si Total 

Males 
Number 277 189 11 477 
Percent 37.0 25.0 1.0 63.0 
Mean length {mm)Y 560 600 630 580 

Females 
Number l 31 146 6 283 
Percent 17.0 19.0 1. 0 37.0 
Mean length {mm) 560 590 610 570 

Combined 
Number 408 335 17 760 
Percent 54.0 44.0 2.0 100.0 
Mean length (mm) 560 600 620 580 

l/ All lengths mid-eye to fork of tail. 

Table 19. Post-spawning co::1dition of fall churr. salmon carcasses, Delta 
River , 1 9 7 4 . 

Spawned Partially Did r.ot Average no. of eggs 
out soent soawn Total retained Der fc:nr) le 

~....12les 197 (62%) 107 {34%) 13 (4%) 317 (100%) 

I 
females 151 (84%) 19 (11 %) Q (5%) 179 (l.00%} 139 

Totals 348 (70%} 126 (2 5%) 22 (5%) 496 (100%) 
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Figure 13. Compnrnti~e sex composition of fall chum salmon cJrcass sample, 
by 3-day period. DeltJ River, 1974. 
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Table 20. A<;,e, size and fecundity of Delta i11'ler fall chum salmon samples, 
1974. 

Sample Age Length Weight Fecundity 
no. class {mm) {Kg) (No. of eggs) 

1 41 580 1,348 
2 41 · 570 1, 724 
3 31 540 1 I 986 
4 31 570 2.2 2,350 
5 31 520 2. 2 2,178 
6 41 513 5 2.4 1,960 
7 31 555 2. 2 1,407 
8 41 610 2.7 2,350 
9 31 550 1. 8 1I557 

10 41 630 2.8 1,686 
1 1 31 565 2.0 1 I 623 
12 31 545 2. 2 2,187 
13 31 585 2. 3 2,220 
14 31 500 1. 6 1, 830 
15 31 540 1. 9 1I751 
16 31 565 2. 4 2,178 
17 31 560 2.3 l, 339 
18 3,

.I. 
550 2.2 ? ?7r:::.. 

- 'Ao.04 .... 

Average 560 2. 2 1,886 

Table 21. Comparative population estimates, DGlta River, 1974. 

Number of Fall Chums 
Survey Channel 

Method Date rating 1 2 3 To~ul 

Aerial Photography 11/1 397 1, 800 164 2,361 

Aeria 1 Surveys (1) 10/29 ::air 545 2,550 122 3,217 
(2) 10/31 ~air 215 4,010 

Foot Surveys '(l) 11/1 389 l , 455 91 l , 935 
(2) 11/1 450 l, 235 221 1,906 

Carcass Survey 11/17 595 1 I 59 0 71 2,256 

>eterson Population 
Es tim<:i t8 5.718 
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In 1973 and 1974 substantial numbers of salmon emigrnted from the 
channel in which they were tagged into one of the other two channels. I:1 
both years channel 3, which was the smallest, had ~he greu test emigration 
and channel 2, which was tf:.e largest, the least. In addition to the fish ~hac 
migrated between chunnels, several tagged salmon were observed during both 
years in a Tanana River spu\vning area 1/4 mile upstream from the mouth of 
the Delta River. The reasons for the observed emigration are not known but 
could be attributed to either tagging shock or normal homing behavior. Over
crowding can probably be eHminated as a factor in 1974 because of the rela
tively small number of spawners present in channels 1 and 3 which exhil.:ited 
the greatest emigration. 

Average stream life for tagged fish was 20 days in 1973 and 18 cays in 
1974. The avernge stream Hfe of fish tagged in channel 2 was less thun that 
for fish tagged in the other channels, probably due to the aforementioned delay 
in river entry. Males exhibited shorter stream lives than females by l and 5 
days for 197 3 and 197 4 re spi:ictively. Female sockeye salmon ha \Te also been 
found to have longer stream lives than males (Foerster, 1968). 

The several survey methods employed in.1974 produced 'Nideiy ve:rying 
estimates of population size. TJ;.e accuracy of aerial survey counts is grea:ly 
influenced !Jy the observer's ability to enumerate large numbers of both schooled 
and spawning fish in small areas during a short period of t:me. ~oot sur;ey 
acci.JE'.cy is infhlen:c·~ jy difficulties in c8unting milling fish in t~1e ·wider and 
deeper portions of the channels {e.g. lower channel 2). The poor quality of 
some of the z:ieria 1 photographs reduced the efficiency of this method. The peak 
aericl suney count of 4,010 made October 31 was substantic.lly greater than 
the 2, 361 count made from examination of aerial photographs taken Novern.ber 
1 . The peak foot survey count made November l was l, 9 3 S. 

These survey methods yield minimum estimates of the totcl spawning 
population since later arriving fish are not counted and spavmed out carcasses, 
even if counted, are removed by pred2tors at unknown rates. The Peterson ~ag
recovery estimat2 of S,718 was substantially greater than any of the ser?ey 
counts. However, this estimate was considered tco high due to the emigration 
of an unkr.own number of tagged fish out of the study area. 

Since c;=ircass counts w.ere made daily, tho ::umulative count should 
give a reasonably accurate E;stimate of the total spawnini; popula'.:.ion, /:" ~otal 

of 2 ,25G carcasses was counted through .Novembe:~r 17 ..,;n estimated totu.l of 
600 li·Je ::ish \v.3s present )JovemLer 17 which ucccu!l.ts for a :ctal of 2, 856 :'ish. 
This nur71her does not include possible removal of u:known n;.1n:bers of fish :ind 
carcasses by predators and fishermen. 
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For purposes of this report and for use in subsequent spawning escape
ment comparisons, the 1974 Delta River spawning popuL:ition is considered to 
be 3, 300 fish. This figure is approximately midway between the range of all 
counts and is similur to the .:::umulative carcass and live fish count of November 
1 i . 

The 197 4 Delta River carcass sample was dominated by the 31 age g:-oup 
which comprised 54 percent of the sample. The 197 3 sa:nple was comprised of 
7 4 percent 41 age class chums. The 31 age group ranged from 45 to 7 3 percent 
fall chum samples from other locations in 1974 (Appendix Table 19). ?.ea sons 
for changes in year class dominance between years is not known but ~ay be 
related to faster growth and earlier maturity or unusually good brood year sur
vival. 

In 1973 and 1974 the Delta River escapement sample were composed of 
a greater percentage of 31 age class fish than either the Anvik or Salchu. River 
summer chum samples. In 1973 and 1974 fall chums were larger ::han summer 
chums in the sc:me age class with the exception of the 1973 summer chum 31 
age class 'Nhich were slightJ.y larger than 31 fall chums for that year. In general, 
1974 fall chums were as lur9e as summer chums in the next older year cluss. 
Dara from Japanese studies :.ndicates that Asian :all chums were ::::omposed of a 
greater percentage of 31 age class fish than summer chums (Bc.kkala, 197i). 
Larger size is a characteristics used to distinguish fall chums from summer 
chums. F<:!l! chuni.s entc-r th•:: YuJ.:on. River at least a month a:::er ~h"'. s:.2rnDer 

chums. J\dditional ocean grov;th coupled with genetic factors would c.ccount 
for the increase in size. 

Male fall chum salrr.on dor:iina ted the early car::c: ss sa mpie s '•"'here as 
females dominated the later samples taken in the Delta !-Ziver. This v.:ould indi
cate that it may be necessary to sample over the entire post-spawning d5..eof£ 
to obtain an unbiased estimate of the sex composi"'.:icn of 2 spa'.vnfr.g populi::i~ion. 
The same differential c!ieoff he tween :nale and feDale summer chums, wc:s also 
observed in the Anvik River ar.d Saleha. River in 1974. The differ:::ncc in pos:
spa wning c~L:off may account for the differences in sex cornpcsi~ion '.:Jet·Neen 

the Sheenjek and '!'okla ~ sarr..ple s. The Sbeenjck ar.d Tokl.J t sum pies \Vere taken 
d•Jr:'..ng a sir:.9lc day. 

The average fccundit'/ of the l974 sample (1, 886 cgc;s }::~r female:), 
was su"ost,_-,r,tiall'/ less ~han the overage fecuildity (2, 534 eggs pee fe'.i~2le) 
found i;1 1973 (T~asky, 1973). The 1974 females W•?re srnoller :,56:) mn) Jnd 
wrighcd l(;ss (2.2 kg) i:!-:ur:. ·::--,e 1973 femc!les \\'hich avernged 589 ::;m ir~ ler:c;~h 

and 2 .9 k.g in v1eight. iecundit·/ in chu:1:s has ~~en found to increase wi'J1 
l~r:.gth ::.:--id ••,:eight hence rhe S!Tlal~2r si:-::e cf the 1974 fish could accov..:;t :·or t'.:e 
d12cre0se in fecundi~:y (Sald-:.iJla, 1971). 
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In 1974 t·.vc major fail chum spawni.r:g arsas we:c located in ~he Sheenjek 
and Chandalar rivers tiy aeri.sl surveys. Smaller spawni:lg areas ·Nere a l so 
located in the >A:cKinley River, :;enana River, Sulmcn Fork of :he Slack River, 
Salmen Trout River, and !<evinjek Creek (Appendix Table 1). Escapement levels 
fer 1974 in rncex s~:-eams were two to five times hig:i.er :!":.J.:1 1973 levels L1. :he 
lower Tanana drainage and slightly belcw 1973 levels in the '.J.pper Tanana 
(Appendix Table 20). · All K:lC)wn :all chum spuwni!1g areas in the ;.:pper Yukon 
are shown in Fii:;ure 14. 

Other potential fa 11 chum spa wnlng =.recs ·.vhich should 'oe inves t!ga ted 
include t!"le upper Tar:ana above the Gerstle Rber, ~he upper ·white River, the 
main Yukon above Fcrt Yu~on., :!"le upper Kant!shr.a, the Koyukuk Rb·er drai::.age 
and the Anvik River. 

T::i.e peak of spawninq by drainage was essentially the sarr.e in 1973 
and 197 4. In the Pcrcupine ar.d Chandalar River drainages the peak of spawn
ing occurred during :nid-Septam.ber, in t:i.e lower :c:nana, except for )llccse 
Creek, ~he first ·.veek in Oc~:Jber, and ~he upper :ana na and :V!oose Creek, :~e 
last cf October. 

Llmnclogical ar:d ·.va ter tempera tu.re data fr:Jm the Delta River exhi.t:i ted 
essentially the sa:ne ;;a tterns in 1973 ~:1d 197 4. Cbserva tions :nade during 
carcass surveys or.. the Tanana, Sheenjek. ar:d Toklat ri~:ers indicatad that ':hese 

spawning .::.:-ea. 
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